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Development of a Building-Level Vacant House Detection Method
Using Exterior Images and Deep Learning

Taro Okumura*, Kento Terada**, Yuki Akiyama***  Ryo Miyata****

Abstract: This study proposes a building-level method for vacant house detection using deep learning and exterior
images captured with low-cost 360-degree cameras. Tanabe City (Wakayama Prefecture) and Maebashi City
(Gunma Prefecture) were selected as case studies. A deep learning model based on VGG-16 was applied to classify
buildings as vacant or non-vacant. Using only the Tanabe dataset, the model achieved 77.4% accuracy, though
recall for vacant houses was limited to 42.9%. Incorporating Maebashi data improved performance to 79.5%
accuracy and 51.8% recall. Extrapolation tests revealed strong regional effects: the Tanabe-trained model failed to
detect most vacant houses in Maebashi (recall 0.8%), while the Maebashi-trained model detected more vacant
houses in Tanabe (recall 77.9%) but often misclassified non-vacant houses (recall 38.4%). These results highlight
the impact of data imbalance and regional characteristics. Expanding datasets and improving preprocessing will
be essential to enhance generalization and support cost-effective municipal surveys for vacant house management.

Keywords: &% (deep learning), 2% F (vacanthouse), E:#FMEL (building exterior), 360 7 A Z (360 degree
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